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CLAIM LISTING 

1. (Currently amended) A fenroelectiic integrated circuit memory 
comprising: 

a three-dimensional ("3-0") capadtor laminate, said capacitor laminate comprising a 
bottom electrode, a ferroelectric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial 
directional components In three mutually orthogonal plane s, and said fenoeiectricfilm has 

a thickness not exceeding 80 nm . 

2. (Canceled) 

3. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein 
said fenroelectric film has a thickness not exceeding 60 nm. 

4. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein 
said fen-oelectric film comprises ferroelectric layered superiattice material. 

5. (Original) A ferroelectric integrated circuit memory as in claim 4 wherein 
said ferroelectric film comprises strontium bismuth tantalate. 

6. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein 
said capacitor laminate has a thickness not exceeding 300 nm. 

I. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein 
said capacitor laminate has a thickness not exceeding 200 nm. 

8. (Original) A ferroelectric integrated circuit memory as in claim 1 wherein 
said laminate defines a capacitance area and a capacitor-footprint area, and said 
capacitance area exceeds said capacitor-footprint area, 

9, (Original) A ferroelectric integrated circuit memory as in claim 8 wherein 
said capacitance area is at least two times greater than said capacitor-footprint area. 

1 0- (Original) A ferroelectric integrated circuit menv^ry as in claim 8 wherein 
said capacitance area is at least three times greater than said capacitor-footprint area. 

I I . (Original) A ferroelectric integrated circuit memory as in claim 8 wherein 
said capacitance area is at least four times greater than said capacitor-footprint area. 

1 2. (Original) A fenx)eiectric integrated circuit memory as in claim 8 wherein 
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said capacitor-footprint area does not exceed 0.5 nm . 

1 3. (Original) A ferroelectric integrated circuit memory as in claim 8 wherein 
said capacitor-fbotprint area does not exceed 0.2 nm^. 

14. (Original) A fenoelectric integrated circuit memory as in claim 1. 
comprising a plurality of capacitor laminates* 

1 5. (Original) A ferroelectric integrated circuit memory as in daim 1 wherein 
said bottom electrode, said ferroelectric filmt and said top electrode confomi substantially 
to said 3-D shape. 

16. (Original) A ferroelectric integrated circuit memory as in claim 1 , further 
comprising a nonoonductive hydrogen barrier layer disposed above said capacitor 
laminate, said nonoonductive hydrogen t>arrier layer comprising strontium tantalate. 

1 7. (Original) A fenroelectric integrated circuit memory as in claim 1 , further 
including a trench fbmied in a portion of said integrated drcurt, and wherein said 3-D 
capacitor laminate is fonmed in said trench* 

18. (Original) A ferroelectric integrated circuit memory as in daim 1 7p further 
comprisirig: 

an insulator layer having an insulator top surface, and 

wherein said trench is located substantially in said insulator layer, said trench having 
a trench bottom, a trench sidewall, and a trench opening substantially coplanar with said 
insulator top surface; 

said bottom electrode substantially conforms to said trench t)ottom and said trench 
sidewall; 

said ferroelectric film is disposed atK>ve said bottom electrode layer and 
substantially conforms to said bottom electrode; and 

said top electrode is disposed above said fenroelectric film and substantially 
conforms to said ferroelectric film. 

1 9. (Original) A ferroelectric integrated circuit memory as In daim 1 7 wherein 
said ferroelectric film has a thickness not exceeding 60 nm. 

20. (Original) A ferroelectric integrated circuit memory as in claim 1 7 wherein 
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said feiTDelectric film comprises ferroelectric layered superiattice material. 

21 . (Original) A ferroelectric integrated circuit memory as in claim 1 7 wherein 
said bottom electrode, said fenroelectric film, and said top electrode define a capacitance 
area and a capacitor-footprint area, and said capacitance area Is at least two times grsater 
tlian said capacitopfbotprint area. 

22. (Original) Aferroelectric integrated circuit memory as In claim 21 wherein 
said capacitance area Is at least three times greater than said capacitor-footprint area. 

23. (Original) A ferroelectric integrated circuit memory as in claim 22 wherein 
said capacitance area is at least four times greater than said capacitor-footprint area. 

24. (Original) A fenx>electric integrated circuit memory as In claim 21 wherein 
said capadtor-footprint area does not exceed 0.5 nm^. 

25« (Original) A fem^electric integrated circuit memory as In claim 24 wherein 
said capacitor-footprint area does not exceed 0.2 nm^. 

26. (Original) A ferroelectric Integrated circuit memory as in claim 18 wherein: 
said 3-D capacitor laminate has a laminate thiclcness and a top laminate surface; 

and 

wherein said insulator top surface and said trench bottom define a trench depth; and 
wherein said laminate thickness is less than said trench depth. 

27. (Original) A fenoelectric integrated circuit memory as in claim 26 wherein 
said laminate thickness does not exceed 300 nm. 

28. (Original) A ferroelectric integrated circuit memory as in daim 26 wherein 
said laminate thickness does not exceed 200 nm. 

29. (Original) A ferroelectric integrated circuit memory as in daim 26 wherein 
said trench opening has a trench opening area and sakJ top laminate surface has a 
laminate area, said laminate area t^ing greater than said trench opening area. 

30. (Original) A ferroelectric integrated droiit memory as in daim 29 wherein 
laminate area is more than two times greater than said trench opening area. 

31 . (Original) A ferroelectric Integreted circuit memory as in claim 29 wherein 
said trench opening area does not exceed 0.5 nm^. 
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32. (Original) A ferroelectric integrated circuit memory as in claim 29 >A^erein 
said trench opening area does not exceed 0.2 nm^. 

33. (Original) A fenroelectric integrated circuit memory as In claim 17, 
comprising a plurality of trenches and a pluralify of corresponding capacitor laminates. 

34. (Original) A ferroelectric integrated circuit memory as in claim 33 wherein 
a distance between two adjacent trenches does not exceed 250 nm. 

35. (Original) A ferroelectric integrated circuit memory as in claim 1 7, further 
comprising a nonconductive hydrogen bamer layer disposed above said capacitor 
laminate, said nonconductive hydrogen barrier layer comprising strontium tantalate. 

36. (Original) A ferroelectric integrated circuit memory as In claim 1 , further 
including a pillar fonned in a portion of said integrated circuit, and wherein said 3-D 
capacitor laminate is formed on said pillar. 

37. (Original) A ferroelectric integrated circuit memory as In claim 36 wherein: 
said pillar is formed of insulating material, said pillar having a pillar top surface and a 

pillar sidewail; 

said bottom electrode covers a portion of said pillar, said bottom electrode 
substantially confonning to said pillar top surface and to a portion of said pillar sidewail; 

said ferroelectric film is disposed at>ove said tx>ttom electrode layer, said 
ferroelectric film substantially confomriing to said bottom electrode; and 

said top electrode is disposed above said ferroelediic film, said top electrode 
substantially conforming to said ferroelectric film. 

38« (Currently amended) A ferroelectric integrated circuit memory as in 
claim 38 37 wherein said ferroelectric film has a thickness is not exceeding 60 nm. 

39. (Original) A fermelectric integrated circuit memory as in claim 38 wherein 
said ferroelectric film comprises ferroelectric layered superiattice material. 

40. (Original) A ferroelectric Integrated circuit memory as In claim 38 wherein 
said bottom electrode, said ferroelectric film, and said top electrode define a capacitance 
area and a capacitor-footprint area, and said capacitance area exceeds said capacitor- 
footprint area. 
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41 . (Original) A ferroeledTic integrated circuit memory as in claim 40 wherein 
said capacitance area is at least two times greater tlian said capacitor-footprim area. 

42. (Original) A ferroelectn'o Integrated circuit memory as in claim 40 wherein 
said capacitance area is at least three times greater than said capacitor-fbotprint area. 

43. (Original) A ferroelectric integrated circuit memory as in claim 40 wherein 
said capacitance area is at least four times greater than said capacitor-footprint area. 

44. (Original) A fenx)electric integrated circuit memory as in claim 40 wherein 
said capacitor-footprint area does not exceed 0.5 nm^. 

45. (Original) A ferroelectric integrated circuit memory as in claim 40 wherein 
said capacitor-footprint area does not exceed 0.2 nm^. 

46. (Original) A ferroelectric Integrated circuit memory as in daim 36 wherein: 
said 3-D capacitor laminate has a laminate thickness and a top laminate surface; 

and 

wherein said pillar sidewall defines a pillar height; and 
wherein said laminate thicicness is less than said pillar height. 

47. (Original) A ferroelectric integrated circuit memory as in daim 46 wherein 
said laminate thickness does not exceed 300 nm. 

48. (Original) A ferroelectric Integrated drcuit menrK)ry as in daim 46 wherein 
said laminate thickness does not exceed 200 nm. 

49. (Original) A ferroelectric integrated drcuit memory as in claim 46 wherein 
said pillar top surface has a pillar top area and said top laminate surface has a laminate 
area, said laminate area being greater than said pillar top area. 

50. (Original) A ferroelectric integrated circuit memory as in daim 49 wherein 
laminate area is more than two times greater than sakj pillar top area. 

51 . (Original) A ferroelectric Integrated circuit memory as in claim 49 wherein 
said pillar top area does not exceed 0.5 nm^. 

52. (Original) A fen'oelectric integrated circuit memory as in daim 49 wtierein 
said pillar top area does not exceed 0.2 nm^. 

53. (Original) A fenx)electric integrated circuit memory as in claim 36, 

Serial No, 10/626.413 

Amendment and Remarks Responsive To 

Office Action Mailed 05/12/2005 
Page 6 of 10 

215233y2 

PA(X7/11'RCVDAT7/2()a00510:38:14AM[East^ 



07-20-05 08:39 Froia-PATTON BOGGS + T-379 P. 08/11 F-416 



comprising a plurality of pillars and a plurality of corresponding capacitor laminates. 

54. (Original) A fenroelectric integrated circuit memory as in claim S3 wherein 
a distance between two adjacent pillars does not exceed 250 nm. 

55. (Original) A ferroelectric integrated circuit memory as in claim 36. further 
comprising a nonconductive hydrogen banler layer disposed above said capacitor 
laminate, said nonconductive hydrogen barrier layer comprising strontium tantalata. 

Claims 56 - 71 (Canceled) 

72. (Currsntly amended) A ferroelectric integrated circuit memory 
comprising: 

a three-dimensional ("3-0") capacitor laminate, said capacitor laminate comprising a 
bottom electrode, a ferroelectric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial 
directional components in three mutually orthogonal planes; and 

wherein said capacitor laminate has a thickness not exceeding 300 250 nm. 

73. (Original) A fenroelectric integrated circuit memory as in claim 72 wherein 
said capacitor laminate has a thickness not exceeding 200 nm. 

74. (Original) A fen-oelectric integrated circuit memory as in claim 72 wherein 
said laminate defines a capacitance area and a capacitor-footprint area, and said 
capacitance area exceeds said capacitor-footprint area. 

75. (Original) Afen^electric integrated circuit memory as In daim 74 wherein 
said capacitance area is at least two times greater than said capacitor-footprint area. 

76. (Original) A ferreelectric integrated circuit memory as in claim 74 wherein 
said capacitance area is at least three times greater than said capacitor-footprint area. 

77. (Original) A fennoelectric integrated circuit memory as in claim 74 wherein 
said capacitance area Is at least four times greater than saki capacitor-footprint area. 

78. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein 
said capacitor-footprint area does not exceed 0.5 nm^. 

79. (Original) A ferroelectric integrated circuit memory as in claim 74 wherein 
said capacitor-footprint area does not exceed 0.2 nm^. 
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80. (Original) A ferroelectric Integrated circuit memory as in claim 72 wherein 
said fennoelectric film has a thiclcness not exceeding 80 nm. 

81 . (Original) A ferroelectric integrated circuit memory as in claim 72 wher^n 
said ferroelectric film has a thickness not exceeding 60 nm. 

82. (New) A ferroelectric integrated circuit memory comprising: 

a three-dimensional ("3-0") capacitor laminate, said capacitor laminate comprising a 
bottom electrode, a fem>electric film, and a top electrode; 

wherein said 3-D capacitor laminate comprises a 3-D shape having substantial 
directional components In three mutually orthogonal planes; 

wherein said ferroelectric integrated circuit memory further comprises a 
nonconduoive hydrogen barrier layer disposed above said capacitor laminate, said 
nonconductive hydrogen barrier layer comprising strontium tantalate. 
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